Spectrometer. Samples were recorded as solutions in deuterated NMR solvents as stated and chemical shifts (δ) are quoted in parts per million. UV-Vis spectroscopy was performed on a Shimadzu UV-2401
spectrometer. UV-Vis absorbance was measured on a Shimadzu UV-2401 PC spectrophotometer.
Preparation of Gels
Preparation of DBS-CONHNH 2 hydrogels. A known quantity of DBS-CONHNH 2 (usually 2.0 mg, 4.47 μmol) and agarose (usually 2.5 mg) were weighed into a 2.5 mL sample vial and 0.55 mL deionised water was added. The vial was then sonicated to disperse the solid. The mixture was heated with shaking until the gelator completely dissolved. The hydrosol was transferred into a removable-base vial (2 mL) with the base temporarily held on with parafilm (removable-base vial could be replaced with 5 mL plastic syringe that is partially cut). The hydrosol was allowed to cool down at room temperature as the hybrid hydrogel formed. 
Uptake of Pd 2+ onto DBS-CONHNH 2 hybrid hydrogel
Uptake of Pd 2+ onto DBS-CONHNH 2 hybrid hydrogel was monitored by UV-VIS spectroscopy and the residual concentration was calculated from the calibration curve plotted for UV-VIS absorption of PdCl 2 at λ max = 425 nm. All hybrid hydrogels were formed using 2.0 mg of DBS-CONHNH 2 , 2.5 mg of agarose and 0.55 mL of deionised water. In order to study absorption of PdCl 2 , hybrid hydrogels were transformed into a vial and left to interact with the PdCl 2 solution for desired time. 
General procedure for Suzuki cross-coupling reaction
Arylhalide (0.80 mmol), boronic acid (0.96 mmol) and K 2 CO 3 (1.60 mmol) was dissolved in 4 mL of EtOH/H 2 O mixture (3:1) in a reaction vial. The hybrid hydrogel containing approx. 8 μmol of Pd (1% mol) was added to the reaction mixture. The reaction vial was heated to 50 °C and left to react without stirring. Progress of the reaction was monitored by TLC. After the reaction was complete, product was extracted with diethyl ether and washed with 1M NaOH and water. The organic phase was dried over MgSO 4 and solvent was evaporated under reduced pressure to give the desired product.
Catalyst recyclability studies-Suzuki coupling
The coupling reaction between 4-iodotoluene and phenylboronic acid was carried out as described in the general procedure for Suzuki Cross-Coupling. After the reaction was finished, product was extracted with diethyl ether and gel was further washed with water. The gel was then directly used in another reaction. To test the effect of heating on nanoparticles in the absence of reaction, a sample of gel containing
PdNPs was heated at 50°C and then imaged by TEM. A small amount of evidence of nanoparticle aggregation and enlargement was observed. Figure S8 . TEM image of sample of hybrid gel containing PdNPs heated at 50°C for 18 h prior to cooling and sample preparation.
Hot filtration test
To perform the hot filtration test, the reaction between 4-iodotoluene (0.6 mmol) and phenylboronic acid (0.72 mmol) was performed according to the general procedure for Suzuki coupling. After 24 hours (complete conversion-monitored by TLC) the hot reaction mixture was filtered to another vial using nylon syringe filter (0.22 µm). To this solution, 4-iodoanisole (0.6 mmol), phenylboronic acid (0.72 mmol) and K 2 CO 3 (1.2 mmol) was added and another Suzuki coupling was performed (50 °C, no stirring). After 24 hours products were extracted with diethyl ether and washed with 1M NaOH and water. The crude reaction mixture was analysed by 1 H NMR to determine reaction conversion.
Suzuki cross-coupling in a syringe
A known quantity of DBS-CONHNH 2 (usually 2.0 mg, 4.47 μmol) was weighed into a 2.5 mL sample vial and 0.65 mL deionised water was added. The vial was then sonicated to disperse the solid. The mixture was heated with shaking until the gelator completely dissolved. The hydrosol was transferred into a 3 mL syringe where small amount of cotton was placed at the bottom. The hydrosol was allowed to cool down at room temperature as the hydrogel formed. The cork of the syringe was temporarily blocked by parafilm. The solution of PdCl 2 was put on the top of a gel and left to interact for 48 hours. After that time, parafilm was removed and solution was left to diffuse through the gel. The gel was further washed several times with deionised water. In order to perform Suzuki coupling, reagents were put on the top of the gel in desired solvent (EtOH/H 2 O mixture or PEG 200) and the syringe was placed into the incubator set to 50 °C. After diffusion through the gel, products were collected in a vial. Gel was further washed several times with desired solvent (EtOH/H 2 O mixture or PEG 200) to fully extract the products from the gel. The extraction and washing steps were the same as in the general procedure.
Pd scavenging experiment in flow-through device
A known quantity of DBS-CONHNH 2 (3.1 mg) was weighed into a 2.5 mL sample vial and 0.75 mL deionised water was added. The vial was then sonicated to disperse the solid. The mixture was heated with shaking until the gelator completely dissolved. The hydrosol was transferred into a 1 mL syringe where small amount of cotton was placed at the bottom. The hydrosol was allowed to cool down at room temperature as the hydrogel formed. The syringe was placed in the incubator set to 50 °C.
Solution of PdCl 2 (0.7 mL, 2.86 mM) was put in portions on the top of the gel and let to diffuse through gel. After complete filtration (20 min), the gel was further washed with 0.8 mL of deionised water.
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